A yellowish brown bacterium was isolated from photoheterotrophic enrichment cultures obtained from a mud sample collected from a mangrove forest located in Khola, India. Enrichment and isolation in medium containing 2 % NaCl (w/v) yielded strain JA297 
At the time of writing, the genus Rhodovulum comprises nine recognized species, namely Rhodovulum sulfidophilum, R. adriaticum, R. euryhalinum, R. strictum, R. iodosum and R. robiginosum, and those recently described by our group, R. marinum (Srinivas et al., 2006) , R. imhoffii (Srinivas et al., 2007a) and R. visakhapatnamense (Srinivas et al., 2007b) . Here we describe a bacterial strain isolated from mud collected from a mangrove forest in India. Based on 16S rRNA gene sequence analysis and phenotypic and molecular analysis, we suggest that this strain represents a novel species of the genus Rhodovulum.
A mud sample from Bhitarkanika mangrove forest, Khola, Orissa State, India (20 u 439 N 86 u 499 E; determined by GPS), was collected in a sterile polypropylene bottle. Strain JA297
T was isolated from a photo-organoheterotrophic enrichment of the sample. Purification was performed by repeated streaking on Pfennig medium (Pfennig & Trüper, 1992) agar slants (prepared in 256250 mm test tubes). The tubes were sealed with subba seals and flushed with ultrapure argon. The novel strain was analysed using methods based on a polyphasic taxonomic approach as previously described by Srinivas et al. (2007a) . 16S rRNA gene sequences were aligned by using the CLUSTAL_X program (Thompson et al., 1997) and the alignment was corrected manually. Bootstrap analysis and construction of the maximum-likelihood phylogenetic tree were performed with programs within the PHYLIP software package (Felsenstein, 1993) .
The sample that yielded strain JA297
T had a pH of 7.2, a salinity of 2-3 % NaCl and a temperature of 28-30 u C. The sample was inoculated into a sterile screw-capped tube filled with a modified version of the medium for photoheterotrophic growth as described by Beibl & Pfennig (1981) 4 Cl, 20 g NaCl, 0.5 g yeast extract, 3 g sodium pyruvate and 1 ml SL12 micronutrient solution. The tube was incubated in the light for 1 week with intermittent shaking. Yellowish brown enrichments were obtained and subcultured into the same medium. This culture was used for purification in subsequent streaking on agar slants in tubes flushed with nitrogen gas. The culture was maintained by repeated subculturing in the same medium and also in stab cultures. The stabs were preserved in a refrigerator at 4 u C. Individual cells of strain JA297 T were ovoid, 0.5-1.0 mm wide and 1.5-1.8 mm long. Cells were motile and multiplied by binary fission. Strain JA297 T thus differs from recently described species of the genus Rhodovulum isolated from India, namely R. marinum, R. imhoffii and R. visakhapatnamense, with respect to motility. Strain JA297
T was able to grow photolithoautotrophically [anaerobically in the light (2400 lx) with Na 2 S . 9H 2 O or Na 2 S 2 O 3 . 5H 2 O (0.5 mM) as electron donors and NaHCO 3 (0.1 %, w/v)], photo-organoheterotrophically [anaerobically in the light (2400 lx) and in the presence of pyruvate (0.3 %, w/v)] and chemo-organoheterotrophically [aerobically in the dark and in the presence of pyruvate (0.3 %, w/v)]. Photosynthetically grown cultures were yellowish brown; when exposed to the air and grown chemoheterotrophically (aerobically in the dark) cultures were pink in colour. The whole-cell absorption spectrum of strain JA297
T showed absorption maxima at 377, 468, 520, 590, 803 and 857 nm, confirming the presence of bacteriochlorophyll a. The absorption spectrum of pigments extracted with acetone gave absorption maxima at 455 and 485 nm, indicating the presence of carotenoids of the spheroidene series.
The DNA base composition of strain JA297
T was 63 mol% G+C (by HPLC). The phylogenetic relationship of strain JA297
T to other purple non-sulfur bacteria was examined by 16S rRNA gene sequence analysis. The data obtained revealed that the sequence of the new isolate formed a separate branch in the cluster of the genus Rhodovulum (Fig. 1) and was distinct from those of other genera of purple non-sulfur bacteria. Strain JA297
T showed highest 16S rRNA gene sequence similarity with the type strain of R. marinum (96.7 %), followed by those of R. visakhapatnamense (96.4 %), R. sulfidophilum (96.3 %), R. euryhalinum (94.3 %), R. iodosum (93 %), R. strictum (93 %), R. adriaticum (92 %), R. imhoffii (92 %) and R. robiginosum (92 %). In addition to 16S rRNA gene sequence dissimilarity, strain JA297
T showed clear phenotypic differences from other species of the genus Rhodovulum ( Table 1 ) that justify the description of this strain as representing a novel species. The name proposed for this organism is Rhodovulum kholense sp. nov.
Description of Rhodovulum kholense sp. nov.
Rhodovulum kholense (kho.len9se. N.L. neut. adj. kholense pertaining to Khola, from where the type strain was isolated). (Hansen & Veldkamp, 1973; Imhoff & Trüper, 1992; Heising et al., 1996) ; 5, R. imhoffii (Srinivas et al., 2007a) ; 6, R. euryhalinum (Kompantseva, 1985; Imhoff & Trüper, 1992) ; 7, R. strictum (Hiraishi & Ueda, 1995) ; 8, R. iodosum (Straub et al., 1999) ; 9, R. robiginosum (Straub et al., 1999) ; 10, R. adriaticum (Neutzling et al., 1984) . Organic substrate utilization was tested during photoheterotrophic growth. Acetate, pyruvate and succinate were utilized by all of the taxa. Methanol and benzoate were not utilized by any of the taxa. Motile species exhibit polar flagella. +, Substrate utilized/present; (+), weak growth; 2, substrate not utilized/absent; NR, not reported. 
